We present the design, implementation and data taking performance of the MIcrowave Detection of Air Showers (MIDAS) experiment, a large field of view imaging telescope designed to detect microwave radiation from extensive air showers induced by ultra-high energy cosmic rays. This novel technique may bring a tenfold increase in detector duty cycle when compared to the standard fluorescence technique based on detection of ultraviolet photons. The MIDAS telescope consists of a 4.5 m diameter dish with a 53-pixel receiver camera, instrumented with feed horns operating in the commercial extended C-Band (3.4 -4.2 GHz). A self-trigger capability is implemented in the digital electronics. The main objectives of this first prototype of the MIDAS telescope -to validate the telescope design, and to demonstrate a large detector duty cyclewere successfully accomplished in a dedicated data taking run at the University of Chicago campus prior to installation at the Pierre Auger Observatory.
Introduction 1
The origin and composition of Ultra-High En- isting UHECR experiments of unprecedented sen-62 sitivity to primary comic ray composition, and be 63 employed in a future large scale observatory. The analog electronics chain is summarized in passed through a bandpass filter (1.05-1.75 GHz).
131
The purpose of the filter is to reject interference 132 from radar altimeters of airplanes, which was iden- The analog electronics components are arranged 
179
A VME module equipped with a GPS receiver compatible with a cosmic ray track.
195
The FLT status bit of a given channel is acti- and written to disk in ROOT format [20] .
234
For monitoring purposes, the ADC baseline av- area A i in a given direction: sponding power emitted by an isotropic radiator.
282
In practical terms, the antenna effective area sum- 
287
The feed is simulated as two cylindrical waveg- 
334
The result of the EM simulation can be expressed 335 as a relative power pattern for each pixel i: This feed presents the maximum antenna gain of the receiver camera, and a symmetrical pattern with very small sidelobes. Right: Radiation pattern for a feed laterally displaced by 16.5 cm (∼ 2λ) from the camera focus (pixel 13). Its gain is ∼50% smaller, and presents a significant coma lobe.
then given by: The overall sensitivity of the camera can be 
Telescope Calibration

362
Dedicated calibration measurements were per-
363
formed during the commissioning of the telescope,
364
which were followed up during data taking to verify 365 the stability of the system.
366
The Sun, whose flux in the microwave range is 367 measured daily by several solar radio observato- other known astrophysical sources.
372
The monitoring patch antenna (Sec. 2.5) was also 373 used for relative channel calibration. given pixel i, a power P i given by:
where i (θ, φ) is the pixel relative power pattern, .
405
A measured signal n i can be converted into an ab-
406
solutely calibrated flux density F by deriving from 407 Eq. 6:
409 where i (θ, φ) is taken from the simulation de- cedures.
413
The Sun was used as the main calibration source 
416
From Eq. 7, the time evolution of the signal is given 417 by:
where n sys i
is the ADC baseline measured before the equivalent, in the common notation of radio astron-439 omy, to a system temperature T sys of: 
Pixel calibration constants and timing
462
The calibration constant k i in Eq. 6 was mea- Eq. 7, one expects: at the input of the power detector, and f i · P pulse is constants for the 53 channels (Fig. 14) spectrum of the triggered events is shown in Fig. 16 549 for the latter case. 
557
As a matter of fact, trigger rates were found to be 558 significantly higher than those expected from ran-559 dom fluctuations. The SLT rate due to accidental 560 triggers, r bkg , is estimated to be 0.3 mHz:
562
where N patt = 767 is the number of SLT patterns,
563
n pix = 53 is the number of pixels in the MIDAS 564 camera, r FLT = 100 Hz is the pixel FLT rate, and 565 τ = 10 µs is the coincidence time window.
566
The background rate of SLT events during data 567 taking was well above the estimate of Eq. 12 and 568 highly variable, ranging from 0.01 Hz to 2 kHz.
569
The major source of background was found to effective duty cycle of the MIDAS telescope to bet-599 ter than 95%. 
